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Editorial... Vent No.5 


I'm happy to say our policy is working. We have 
penetrated the market very successfully with the magazine 
and reached a large percentage of schools and radio 
clubs. From some of our mail we have become aware of 
one major omission in the social side of electronics. 
There is a growing need for electronics clubs catering 
for hobbyists interested in ELECTRONICS IN GENERAL. 
Up to now you had to be interested in amateur radio or 
CB or computers and these clubs tended to exclude a 
large percentage of experimenters. Radio clubs in 
schools or Scout groups cater for the young but we are 
finding older people (even retired) are wanting to add 
to their knowledge. And they have no-where to meet. 
Electronics has a jargon all of its own and words such as 
“pf, mfd, cap and tranny” must be spoken to understand 
how they are sounded. Most electronic hobbyists are 
gregarious. They like to discuss their interests. But to 
date they have been denied this opportunity. With our 
voice and coverage | hope we can rectify this. Our initial 
task is to generate interest in group meetings all over 
the country. Beginning by postal contact we would like 
you to write in to us so that we can organise a CLUB 
ROLL. This has proved popular with other hobby clubs 
and | hope it can work for us. Let's see what develops. 
Cheers, 


Coli. (Mehl 
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It possibly happens only once in a lifetime. Something completely unexpected occurs 
to change your course for the rest of your life. 


It happened to me on 10th August 1964. I have a card to prove it. I was casually 
walking around the Exhibition Buildings taking notice of the highly sophisticated 
displays when I came across the AWV stand. FREE transistors were being given out. 
Now to give out such precious devices in those days was really a novel occurence. 
You see, transistors just a few years prior were costing about $3.30 for the simple 
equivalent to a BC 557. So when I saw TWO free transistors I was quite excited. It 
would be like micro-chips being handed out by Dick Smith at a grand opening. Not 
only were the transistors good, marked devices, but the accompanying card contained 
a suitable simple circuit diagram. Up to this time, most of the circuits I had built 
were centered around radios and amplifiers. This was the first time a flip-flop had 
been presented to me. This was the turning point of my whole career. The fact that 
transistors could be used for exciting self-contained projects to operate lamps and 
relays opened up a completely new horizon. The possibilities of electronics 
immediately expanded. I was very narrow in my thinking because electronics had never 
been properly explained. The thought of oscillators, flip-flops and trigger circuits 
became infinitely more challenging than radio. Not only were the circuits simpler 
and completely portable but they could be altered and adjusted to operate so many 
devices. No longer would I be tied down to pumping a speaker or clamping on a pair 
of headphones. After experimenting with the flip-flop for hours and hours, I went 
on to make up more complex circuits. Some of my early achievements included the 
control of venetian blinds to make them open and close automatically, according to 
the brightness of the day, actuating mechanisms to lock and unlock the back door to 
my workshop, water level monitoring and rain alarms to help mum with the washing (we 
didn't have a tumble dryer then),voice operated relays and burglar alarms and a few 
more of which I only have a brief recollection. The circuits were generally based on 
standard blocks called "building blocks". Most of these had names and what's more 
appropriate than naming them after the inventor. Thus we have such names as Hartley 
oscillator, Schmitt trigger and darlington pair. Some sectors of electronics haven't 
changed, others have altered radically. The introduction of Integrated Circuits has 
created the most noticeable change however building blocks are still with us and the 
designers names are still current. The fun and enjoyment of electronics is still 
solidly available. The chip has considerably increased the range and possibilities 
of electronics and makes former unreachable projects become ezonomic. 

Looking back, I think I can give a great deal of credit to AWV. I doubt very much if 
I would be so involved with electronics if it were not for this incident. Who knows, 
maybe a similar change of direction will occur for you. It could come from a career's 
night, a friend, school or even this magazine. If it hasn't quite clicked yet - be 


patient, at any time you could experience a current version of the excitement I felt 
way back in 1964. 
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As the “name implies, this amplifier is 
simplicity itself. It requires only 13 com- 
ponents around a single chip to deliver 
about 2 to 4 watts into an 8 ohm speaker. 
It can be connected to a 1 amp power 
supply as described in issue 3 or. powered 
by a couple of lantern batteries, Ideally 
ir should be operated on 20 volts and the 
ratings are all determined at this voltage. 
As you will see by the table, the power 
drops off appreciably with voltage and 
becomes almost transistor-radio power at 
9 volts. If you intend to use’ the amplifier 
as a "bench amplifier" on 9 volts, it may 
be feasible to incorporate a 216 battery 
into. the case and keep the whole unit very 
compact. From our knowledge of the life 
of a 216 battery, you will be looking at 
about only 10 to 15 hours life. This will 
be OK if you intend to use the amplifier 
for test purposes or for trouble shooting 
other amplifiers or testing pre—-amplifiers. 
For any other applications, we strongly 
recommend a regulated power supply. 
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THE LM 380 IC 


The amplifier is based on National's 
LM 380 dedicated operational amplifier. 
The printed circuit board may seem 
unusual with the large amount of copper 
still left on the board. This copper acts as 
a very efficient heat sink. The heat 
generated in the chip passes through the 
centre pins and into the copper. This idea 
is a great improvement over the heat fin 
required by most other IC's and it is 
cheaper, simpler and creates a more 
comact module. 
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AMPLIFIER 


By A. Maltor 
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We have not described a case for the 
amplifier as it will fit into a number of 
boxes. With a little squeeze, one of our 
resting staff managed to fit it into a 
casette case. This means it will take up 
very little room and can be put away 
like an audio tape. If you intend to use 
the amplifier as a piece of test equip- 
ment this- compactness will be apprec- 
iated. Depending on the size of case you 
choose, the attachment of leads can be 


either via wire-wrap pillars or direct 
soldering. The other ends of the leads 
should be fitted with alligator clips, 


colour-coded according cto their function. 
The board is designed to fit into a UB3 
jiffy box and in this case the 50k trim pot 
would be replaced by a regular 50k pot 
and the switch mounted on the end of the 
box. If a self-contained bench amplifier 
is required, a speaker can be fitted into 
the box leaving just enough room for a 
216 battery. 


HOW THE CIRCUIT WORKS 


The 100n capacitor blocks any 1 comming 
DC from biasing the LM 380. T. > signal 
is then fed to a 50k pot which picks off 
a percentage of the input signal via the 
wiper and acts as a volume control. The two 
input diodes render the input virtually 
destruction-proof. You can attach the 
amplifier to virtually any unknown signal 
source without damaging the LM 380. The 
diodes conduct at about .6 to .7 volt and 
shunt any high amplitude signals to earth. 
The 22k resistor connects the non-inverting 
input to earth - approximating the input 
pot in its mid position. Internal stabilizat- 
ion is prodived by the 4.7mfd electrolytic 
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on pin 1. Across the output we have added 

a 2.7 ohm resistor in series with a 100n 
capacitor to shunt any high\ frequency 
oscillation to deck. DC blocking to the 
speaker is provided by the 470 mfd elect- 
rolytic. It has a high value to pass the low 
frequency signals. The 10n and 10mfd 
Capacitors provide power supply smoothing 
and their value will depend on the type of 
power supply you intend to use. The 1N 
4001 diode in the positive line will pre- 
vent reverse voltage from damaging the IC. 
Since about .6 volt is dropped across this 
diode, the amplifier will only see about 
7.4 volt when the supply voltage has 
dropped to 8 volts. This will only give a —_ / 
very low output and may even create some ; Se sill ; 
instability. The ideal operating voltage is S a 
between 12 and 20 volts and this is ee 

where the output begins to deliver 1 watt 
up to a maximum of 4 watts. without : ia 
clipping. Referring to the performance ‘PARTS LIST 
table you will see these values represent resistor 22k + watt 
power into the speaker and taking the " 2R7 " 
efficiency of the amplifier into account, 
the wattage required to be dissipated by 


trim pot 50k 


the chip is between 3 and 9 watts. capacitor 100n ceramic 
Looking at the’ thin copper heatsink you . 330pf styro 

may be wondering about the temperature electrolytic 4.7mfd- l6v 
tise to achieve this dissipation. We have capacitor 100n ceramic 
omitted to say that the ratings only electrolytic 470mfd = 1l6v 
occur for very short periods of time under capacitor 10n ceramic 


normal circumstances. This being during electrolytic 10mfd l6v 
Very loud passages of music. If the chip D1.D2. diode IN 914. IN 4148 
were subjected to a continuous high amp- D3. " IN 4001 

litude waveform, sit would not last 2 
minutes. So don't expect to amplify heavy ICi Audio Amp. LM 380 
passages without paying attention to the 4 square wire wrap pins 
heat sinking requirements. SIMPLICITY AMP PC Board 
Our 1 amp (or 4 amp) power supply is 

capable of supplying a maximum of about Additional components: 
16-18v from the regulator and will be 
ideal for supplying the amplifier. We have 
already mentioned the alternate choice of 


- 


UB 3 Jiffy box 

50k log pot and knob 

3.5mm sockets 

56mm mini speaker 4 ohm or 8 ohm 
length of single core shielded cable 
battery clip for 9v battery 

power supply @ 20v 1 amp 

set of alligator clips and leads 
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supplies and the tinal decision will depend 
on portability and cost. 


The LM 360 itself is very compact and 
lends itself to making a very low profile 
amplifier. By laying the electrolytics on 
their side, the amplifier will fit into a 
casette case. 


4 watt delivery from a normal 14 pin IC 
is quite: an achievement and National have 
produced a very versatile amplifier. It has 
been produced specifically for consumer 
products such as tape recorders and port- 
able record players however it can be put 
intO a circuit for experimenting as it 
requires: no special external components. 


MOUNTING THE PARTS 


Construction must be carried out on the 
printed circuit board as designed by the 
author since it provides the necessary 
heatsinking. The printed circuit looks very 
simple but it can be deceptive. You have 
to be very careful when locating each 
component so that you get it in the right 
holes. With the large amount of copper on 
this printed circuit board, it will tend to 
heatsink the soldering iron at every con- 
nection. This means that you will have to 
be very quick when making a solder joint 
as the iron will cool very quickly. We 
suggest a high wattage iron (over 30 watt 
for this project so that no dry joints are 
created. Keep the soldering times short 
and wait for the soldering iron to heat 
up fully before making a connection. Start 
with the resistors, capacitors, diodes, 
electrolytics and finally the LM 380 inte- 
grated circuit. Use your. fingers on each 
of the components to heat-sink them so 


that they do not get too hot. This ap- 


plies especially to the IC. It will take ~ 


any temperature providing you can hold 
your finger on the chip. Use either jumper 
leads or square wire-wrap pillars to con- 
nect the amplifier to the input, output 
‘and supply. 


Use a 9v battery when setting the unit up. 
Switch the amplifier on and test the input 


- with your; finger to detect any stray hum. 
Once you are satisfied it is drawing the 
correct current, you can connect it to a 


larger supply. On full voltage you will be 
surprised how powerful this amplifier can 
be. Now let's hope it works for you. 


Simplicity Amplifier layout. 


Note the 6 wire-wrap pillars 
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PART 3 
THE VOLTAGE DIVIDER 


Avoltage divider provides LOW voltage out from a 
HIGHER supply voltage. 
A simple voltage divider uses two resistors as shown: 


The voltage Voure #8 equal to the voltage drop across 


t 


Rs 

The formula for Viens = V x Ro 
R + Ro 

Example: 


out 


7 + 3 
7 
10 


? volts 


10 x 


You can see that the 10 volts supply will create one 
rolt drop across each one chm. By using this same 
reasoning, follow through this next problem: 


fhe total resistance its 100 ohms, so that the 20 volts 
must be divided into 100 parts. Each ohm will see _ 
1/5th of a volt. This means the 40 ohm resistor will 
have 40 x 1/5 of 8 volts acruss it and the 60 ohm 
resistor will have 60 x 1/5 or 12 volts across it. 
NOTE: The total of 8v + 12v must equal the supply. 


Bleed 
Current 


NOTES: Voltage dividers draw current through the © 


two tesistors even though no components are connecte 


to the are terminal. This bleed current flows all 


the time the battery is connected. 
lf any components are connected two the Vout termina 
the voltage vee will fall. | 


Voltage dividers are very wasteful with power. The 


"BLEED CURRENT" represents power lost. 


Bleed 
Current 


3 o). 


In the example above the BLEED CURRENT is: 


V 
r= R 
_- 10 _ 10 
7 7+ 3 rs 10 7 
= 1 amp 


If we wish to use the output voltage to supply a 14 


ohm load, Va will drop and the current will need 


to be calculated using these 4 steps: 
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1. Caiculate the "equivalent resistance" of the circuit 
2, Calculate the current flowing. 

3. Caiculate Vonr 

4. Calculate the current in the 14 ohm laad. 


i. The resistance of the 14ohm:7ohm parallel combination 


1 1 1 this type of supply is only suitable for the 
5 OF Ry + Ry mest primitive of requirements. 
ed. 
14 7 | 
1 + 2 A CURRENT DIVIDER : 
14 To find the current in R,. the voltage V is conj}mon 
3 to both resistors so from ohms law. 
“Va | 
R= 14 42/., chms 
3 
Total tesistance = 47), + 3 
2 2/; ohrs 
Current flowing: 
ge 
= 5 , 
_- 10 1 | 
72 
‘ and I 
= 1.3 amps 2 
3. Meee = VY x Ro ay ; 
Since 
Ry + R 5 
I R - J R 
= 2 2 
= V x 4.66 1 4 
3 + 4.66 I4 R5 7 
= 10 4.66 ‘Tp a Ry : 7 
7.66 
6.08 volts thus the current divides in the inverse ratio of 
~ : vont the resistance values. ! 
| 
Problem A Current Divider | 
6.08v 2 amps A 
14 ohm ? ohm 


4, The current in the 14 ohm load: 
This is a current divider circuit and is discussed 
in the next section. 


The 1.3 amp splits into ly and I5 
6.08 


433 amp 


Remember the total of .433 + .867 a 


equal 1.3 amp. 


You can see that.current flow and voltage 


drop in a voli divider very soon becomes | 
quite complex and the figures become 


involved. There is no regulation at all and 
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What is the current in the 1 chm resistor ? 
Write down the known quantities. 


lp = 2 amps 

Voltage acress the combination = V 
R, = 1 ohm 
Ks = Zz ality 


From ohms Law 2. Total resistance of the combination 


V \ 
= ee (1) See 
| = 12 ohm 
& I, = * --~~ (2) 24 
2 3. Current flowing = xy) = 2 amps 
& 4, + I, = 2 amps (3) 
Current in the 24 ohm resistor 
from (1) & (2) 
The top two parallel resistors provide current 
I Ro = i. R _ splitting. The voltage across AB 
1 1 2 2 
Ls = 21, ---- (4) A 
Substitute (4) in (3) 8.22. 
] ] =z Z 
i eae B 
31, = 2 4n 
In = TE amp 
& I a a 2 = ] ly amps = 
8+ 4 
A Current Divider = 24 x 8 
ee eee 3 
When two resistors are placed in parallel, = 16 volts 
sa ee cas 
the current divides in the "inverse ratio So that the current in the 24 ohm resistor: 
of the resistance values". This simply V 
means more current will flow through the I = RB 
12 ohm resistor (neglecting the lower 
4 ohm resistor). chan the 24 ohm resistor = 16 
24 
= 2/3 amp cE 
Problems: 


A 4 ohm resistor is placed in parallel with 
an & ohm resistor and this combination is 
in series with a 2 ohm resistor. Calculate 
the current in the 4 ohm resistor when the 
voltage across the combination is 12 volts. 


What is the voltage across the above 
combination when the parallel resistors 
are 6 ohm-and 18 ohm. The series 

1. Determine the resistance of the 24 ohm/12 ohm resistor is 5 ohm and the current flowing 
parallel combination. in the 5 ohm resistor is 2 amps. 


i 1,1 A 10 ohm and 30 ohm resistor are placed 
Ry ~=Ry R> in parallel. In series with this is a 20 ohm 
resistor. If 1 amp is flowing in the 10 ohm 


& R.~=- R. R resistor, what is the voltage across the 
T ee eee a circuit? 
R, +R, P | 
How many series and/or parallel combinations 
can be made from three resistors? And how 
= aa many ee are possible with these arrange- 
ments? Take the resistor values to be 20 chm, 
cS. - a hin 30 ohm and 50 ohm with a supply voltage of 
100 volts. 
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by Tony Lines N.T 
Yet another combination lock puzzle. This time it’s alterable! 


* See Text 


IC, CD 4017 


A Nene? B 


D> D,-D IN4148 


This project is an extension of LIGHT THE LED. It wish to instruct someone else to open the lock. You 

uses the same principle for clocking the decade will be able to relay the sequence over the phone, 

counter, CD 4017 and in place of the LED we have a_ then change the combination to make the lock secure 

transistor and relay..But the main difference between again. 

the two circuits lies in the combination setting. LIGHT A typical combination with 4 diodes would be set like 

THE LED has a single combination which can not be _ this: 

easily altered. This circuit has moveable gating diodes 

which can easily be moved to pre-set a combination 

then be withdrawn from the Molex pins to set another 

combination. On the circuit we have shown only one 

gating diode however there is an allowance of up to 

4 gating diodes. It is not possible to use more than 4 

diodes as will be explained later. These diodes 
f] can be directed to either the left hand or right hand ; ; 
2k2 resistorsmaking the total number of sossibilities All diodes must have their cathodes as shown 

. Possibly the onl troblem .with an m— : : . : 7 

 Sinstton tock is <emientbering the sequence Se cs We have incjuded . possible combinations and their 
have set a programme. It may be possible to remem- alanine code". When making your own combinations 
ber it for one day, but memorizing the arrangement Remensves to take each diode to an alternate 2k2 
over a long period of time will need a memory code. ‘@SsiStor to decrease the chance of sclving the puzzle. 
Something along the lines of "U" for up and "Dp" for You must also use only every alternate output of the 
down could be written on or near the press-—buttons, CD 4017 so that you have sufficient time to alter the 
with the letters written backwards . . . anything to change-over switch ready for the next clock pulse. 
confuse prying fingers. ; 


Combination 

B, clock, chock, 

A, clock, cloch, 

B, clock, clock, 

A, clock, clock, clock. 
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The first output of the decade counter is pin 3. It 

has not been shown on the circuit diagram since it 

will be sitting HIGH during standing or when first 

switched on and will not affect the circult operation. 

Any clocking of Sw, will advance the HIGH to pins Black clip 
2,4,7, etc and become capable of resetting the counter. 
You may choose any number of diodes up to 4 and fill 
the row of Molex pins in any sequence you desire. 

With the addition of the on/off switch, the chance of 

cracking the combination is pretty remote and you can Red clip 

be assured of safe, reliable operation. The advantage TEST LED 

) of being able to change the combination should be 
obvious. _ Suppose you are remote Btom the scene and | 
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MOUNTING THE SWITCHES 


Mounting the switches will be up to your own battery. The output of the relay connects across the 

individual choice and you can decide upon hiding them limit switch so that the limit switch takes over from 
or openly exposing them. Quite often, if they are _ the initial closing of the relay. This means that when 
openly displayed, they are by-passed by the prowler . you hear the motor start-up, you must switch off the 
as being non-important. As the old saying goes; if you combination lock circuit so that the motor will stop 
want to hide a $50 note, place it in an obvious position. after exactly half a turn of the output shaft. The out 


Nothing could be more obvious than a switch-plate put shaft will need to be cranked so that it will be 9 


with a couple of switches. (Actually 3 switches). These capable of moving a slider or bolt back and forth. It | 
switches are designed for switching household lights’ will give a forward motion during one half cycle and 
and there is nothing preventing us from using them for remove the bolt during the other half revolution. 

this situation. They provide the perfect decoy. Most of I used this simple idea a number of years ago on our 
the switch inserts are designed for two-way operation back door and it obviated the need for one of those 
and one of them can be used for the change-over old-style laundry-door keys. 

switch Sw.. The PC board is kept in position behind 
the plate with lengths of stiff copper wire as shown. 
The first switch is the clocking switch Sw, the 
middle switch is the gating switch Sw. and the third 
switch is the on/off switch Sw.,. Every’ time the on/off 
switch is activated, the CD 4097 is reset via the 10n 
capacitor connected to the reset pin 15. This will 
make it virtually impossible for anybody to crack the 
combination as this switch will be activated some time 
during their attempt, setting them off to zero again. 
With the addition of this on/off switch, the life of the 
battery will be almost its full shelf life. 


am Reta 


Change ovar switch Sw. Push bu 


' The 3 switches mounted on a plate 


A pre-drilled printed circuit board is avaialble for 
this project and will make construction a lot easier. 
Firstly fit the relay and Molex pins to the, board then 
the resistors and capacitors, diodes and finally the 
integrated circuit. The IC can be mounted on a sockai 
if you wish. It will make testing a lot easier. Connect 
leads: from the board to the switches with wire which 
is stiff enough to support the board and allow it to 
sit behind the switch-plate. A small 9v battery will 
be sufficient to power the project as it will be turned 
off most of the time and will only require power 
during its short operating periods. 

The output from the relay is intended to operate a 
solenoid. Solenoid actuators are available from some 
of the larger hobby shops and they provide a push- 
pull motion when power is applied. They are a fairly 
inefficient use of emegry as they require a fairly high 
current for even the feablest output force. It is much 
more effective to use a small three-pole motor and 
gear-box. This will need a limit switch on the output 
so that it will be capable of inserting or withdrawing 
a bolt from the lock. 

We are now breaking into a completely different. field, 4 

that of ELECTROMECHANICS. We could devote a Combination Lock | 


whole project to describing the mechanics. of the 
actuating mechanism but one simple way out is to 
dismantle a battery operated toy and use the motor 
and gear-box for this project. A limit switch will be 
required on the output shaft and can be made from 
springy brass. One contact will have to insulated from 
any metal-+work as this will go to one lead of the 
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TESTING 


|The project is tested BEFORE any gating diodes are 
| inserted. Insert the battery And press the clock switch 
9 times. The relay should energise. If the relay does 
| not operate, you will need to follow through a number 
of steps. Here they are: — 

Firstly make up a test LED by connecting an LED to 
a 470 ohm resistor and fitting two leads connected to 
a red and a black alligator clip. This will be an inval- 
' uable piece of test equipment, even though it looks so 
simple, , 


PARTS LIST 


resistor 22k j 
v 22k 
2k2 
2k2 
10k 


electrolytic 22 mfd 1é6v 
capacitor 10n 100¥ 


diode IN 4148 
1" 4148 
4002 

4148 

4148 

4148 

4148 


Relay 6v coil with c/o contacts 


BC 347 
CD 4017 


push to make switch 
change-over switch 
on/off switch 


Q1, Q2 transistor 
1C1 


Swi 
Sw2 


SW. 


Battery snap 
Ov battery 


COMBINATION LOCK PC BOARD 


Counter 


Begin by re-setting the CD 4017 IC and check pin 3 
for a HIGH. This is done by clipping the red alligator 
clip to pin 3 and the black lead to earth, or negative 
f rail. If pin 3 is not HIGH, check all the outputs one 
at a time to determine which output is HIGH. Reset 
the CD 4017 via a 10k resistor from the positive 
rail to pin 15. Pin 3 should now be HIGH. If not 
‘check that pin 8 and 13 are grounded and that the 


; input clock pin 14 1s net receiving spikes from some 


unknown source. Pin 14 can be decked for this test. 
The first requirement is to get a HIGH on pin 3. 
Once this is achieved, clock the IC one cycle and test 
pin 2 with the test LED. If pin 2 is not HIGH, go 
through the outputs in the order 3,2,4,7,10,1,5,6,9,11, 
and locate the output which has gone HIGH. This will 
revea] if the IC is receiving one clock pulse or more 
than one clock pulse for each push of the button. If 
the counter advances two or three outputs, the clock- 
ing circuit will need to be checked for de-bounce. 


fF Some IC's are very prone to noise and will not be 
| suitable for this simple de-bounce network. The 22mfd 


: electrolytic is responsible for controlling and elimin- 


L ating much of the switch noise and this is further re- 


duced by the action of the transistor. It may be 
necessary to add an electralytic across the battery or 


‘together by inserting 


even a small capacitor across the supply lin 

duce line pulses. When you are satisfied that wu 

is clocking one output per clock pulse, reset the 
and supply it with 9 pulses: The relay should activate. 
Next insert a diode as shown in the circuit diagram 
and close switch Sw. so that line A is decked. Run 
through the counting sequence to confirm that 
switch is firstly decking the pulses, then passing the 
pulses’ when the switch is changed over. Remove the 
diode and confirm similar operation.on line B. Once 
all these points are confirmed, they can be brought 
one diode on the left hand 
output and one on the right hand output. Work out 
the sequence needed to avoid resetting the chip and 
try your first sequence. The relay should operate 
after 9 clock pulses. 


t 


" Combingiton 
&, clock, clock, 
A, cloct, clock, clock, 
B, clock, cloth, 
A, glock, clock, 
a 


Combination 

A, clock, clock, 

B, ciock, hoch, 

A. clock, clock, 

8, clock, clock, clock. 
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Motor 
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out that the choice of components 
in this circuit will take wide toleran- 
ces. The idea of the circuit is to 
select from a ranges of values to 
make the various noises. In fact. you 
can use a BC 547 in place of the 
BC 557 provided it is wired correctly. 
See also our readers contribution of 
a Noise-A-Tron on the letters page. 


NOWL-V-ASION 


PARTS LIST 
10k ci 47n 
2M2 C2 In 
33k C3 3n9 
220k C4 47n 
“are : : 10k C5 22n 
Note the two jumpers arrowed 2k2—s« C6 100mfd 
| ISR = C7 10n 
Five small discrepancies crept into the NOISE- Q1 BC 557 
A-TRON in the last issue. And dozens of read- 4" speaker IC1 CD 4001 
ers wrote in to ask for the corrections. We battery clip 


have re-drawn the. layout diagram to make the 9v battery 
parts location easier to follow. We must point NOISE-A-TRON PC Board 


ALK 


, Another 8 weeks has flown by and I can honestly say 
| we are gaining ground with the publication. We are 
getting a lot more enquiries from experimenters ask- 
ing about circuit design improvements and substitutions 
for the projects we are describing. Although all the 
| projects are constructed by two or three different 
people, we do not make a point of specifying subst- 


itute values. In general, most of the circuits are so 


| non-critical that almost any passive components would 
suffice so long as they are only one value either side 
of that specified. It's only when you get integrated 
| circuits that the exact same device must be used. 
Sometimes TTL can be substituted for CMOS but only 
after the supply voltage has been changed, and the 
biasing arrangements looked into. At this stage | 
would not like to see anyone become involved with 
major circuit re-design and so try to specify only 
CMOS devices when ordering. The only disadvantage 
with CMOS is the possibility of damage during hand- 


ling due to static electricity. Once they are in circuit, 
their advatages far outweigh the older Transistor Tran- 


sistor Logic series...... especially for operation off bat- 
teries. 


* 


| The most interesting portion of the mail has been 
the incredible interest in the project book we men-~- 
tioned in issue 4. These booklets are designed around 
+ a central theme and contain a Printed Circuit Board 
f on which the main project is constructed. We have 
| been literally swamped with requests for the first 
issue. This has led us to re-consider the print run and 
we have decided to increase the quantity to enable 
all the requests -to be fulfilled. This will mean we 
will produce a few extra copies for those who forgot 
to send in last month. If you are quick off the mark 
this. time you will be included in the mailing list. 
| The main limitation to the production quantities is the 


printed circuit board. This accounts for the major por- 


tion of the cost since they are top quality, roll—tinned 
fibre~glass boards. Needles to say, the production of 
} additional ideas like this is sorely needed and your 
encouraging response has given us impetus to extend 
‘into further issues. The first issue describes a MINI 

FREQUENCY COUNTER. The book and board costs 
| $3.95 and shows you how to construct a frequency 
counter for about $25.00 Further issues are in the 
| planning stage. The five-issue series is discounted to 
| $19.50 and so far has proven to be the most popular 
chioce. The printing of the first issue will be in a 
few weeks after you receive this issue so don't 
despair! It's a very large indertaking. 


WHAT ABOUT THE FREE ISSUE OF TE? 


As an inducement to buy TE, we had 20,000 extra 
copies of issue number 1 for insertion into issue num- 
ber 3. But since we printed 35,000 copies of issue 3, 
/ some of our readers had to miss out. It was not 
possible for us to interleave the thicker issues with 
' the normal issues. This meant that some states had to 
miss out completely on the promotion. The idea of the 
free issue was for you to pass it on to a friend. We 

_ thought you would not have any use for two copies of 
the same issue. But we were wrong. Most of you are 
hoarders! You have kept the free issue and not passed 
it on as intended! Our penetration depends on you. 
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Tell your friend about TE and keep enquiring at your 


= — « 
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local electronics shop for kits and PC boards. For 
who have already done this...thanks. The word is get- 
ting around slowly. 


. 
This brings me to two stories 


The first comes from an acquaintance in the printing 
and electronics industry. He expressed some consider- 
able dislike in the format of the magazine, saying the 
third issue was “unreadable and ugly". I don't know 
what basis he used for his comparision...... maybe a 


glossy architects magazine or an overseas Woman's 


Journal. Realistically speaking, he should have used a 


‘club magazine, duplicated on a hand-cranked machine, 


for comparison. Without any qualifying points for his 
claims, I did not take them very seriously and let the 
criticism pass. A few weeks later 1 heard through the 
grapevine that his 14 year old son thought the same 
issue was the best to date! So if we get this diversity 


within the one household, what hope have we of pleas-f 


ing everyone? We can't! ... and I think it would be an 
impossibility to try to do so. 

We aim to Instruct. This should be obvious by now as 
we include many hand-written pages in the magazine. 
Nothing could be simpler than a hand-written page. 
But do you realize that you learn 5 times more facts 
from hand written notes, than printed notes. It has a 
lot to do with the novelty and partially the photo- 
graphic retention of you mind but mostly it is to do 
with the association with black-board writing. From 


the feed-back we are sure it is the most successful 


method of presenting the digital course. About one in 
four letters specifically mention how much they have 
learnt from it. So we must be doing something right! 


Our other story highlights another extreme. Remember § 


the number of letters we received from readers 
criticizing the requirement to cut out coupons from 


the magazine when there is an informative article on 


the reverse side. Here is our answer: 


About a fortnight ago, we had a visit form one of our f 


regular customers who drives 100 kilometers just to 
buy our latest printed cirucit boards. Under his arm 


he had a neat stack of manilla folders. He didn't need 


any persuasion to show us what he had been doing. 
In each folder he had a separate article from Talking 
Electronics. He said he bought three copies of each 
issue. One he kept intact. The other two he cut up 
for the articles. What organization! Now I know why 
the newsagent in his town sold out of their allotment 
of three issues! 


CORRECTIONS TO | 
ISSUE 4 


The MJE 2955 does not have a 
the same leadouts as the TIP wh - 
2955. This is the correct pin- jij. 
outs: ‘TI 
P 19. Basic Electricity. 
Example 6. BCE BCE 
Power = V x I MIJE 2955 
3 x 2 watts 


= 6 watts 
P 28 Noise-A-Tron Ry should be 2M2 


P 66 The caption beside the Advertising Sign 
should read: The square solder land indicates the 
anode connections. 
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Dear Sir. 


Congratulations on a superb magazine. I am really 
pleased to see that somebody is talking about digital 
electronics, as this is what the 80's is all about. 
[ am currently doing year 10 at Technical College 
and as yet not one teacher is teaching us about 
digitul electronics, so this new magazine is a real 
help to me, being a newcomer. 

The 10 MINUTE DIGITAL COURSE is an excellent 
idea and the hand-written notes make it easy to 
follow. I have enclosed an article and circuit for an 
AM transmitter having about the same range as the 
FM transmitter described in issue 4. | have built both 
units and they operate very successfully. 


F. Capagna, a171. 


Thanks for your project. We will include it in a forth- 
coming issue. Maybe if you showed the magazine to 
your instructors, you may start something in the 
digital field..1 know the problem. It's not the lack of 
digital information, it's the lack of easy—to-under- 
stand information. That's the very reason for the 
introduction of the magazine. We have already had 
an incredible response from schools all over Aust- 
raila for copies, copying rights and kits of parts. 


.. Many schools are still un-aware of the magazines 


existance and if you are really interested in the 
subject of digital electronics, you can ask you teach- 
er to send for a free copy. 

oie 


Dear Sir, 


Il am just a hobbyist. The hours I've wasted in search 
of a 10 ohm resistor, or whatever, from a box of 
350 various values is beyond recall. Sure, let's sort 
them into their values and store them into jars or 
boxes but think of the room taken up by 70 odd 
boxes or Jars. 

Now the purpose of my letter is to show how I solved 
this annoyance. I obtained a number of plastic bags 
(very similar in size and shape to the coin bags sup- 
plied by the trading banks) and this is what I did: 


1. Sort R's into values and place into bags. 


2. Bought some stick-on labels (2cm x 2cm @ 75c 
per 500) from our local newsagent. 


3. Printed the value on the label and stuck it onto 
the top right-hand side of the bag. 


4. Bent a piece of coat-hanger wire into this shape 
iom 


9cm 


5. Cut a piece of 3/4" dowell approx 19 cm long and 
drilled a hole into each end to take the wire. 


6. Threaded the bags onto the wire in correct num- 
erical order and fitted the wire into the dowelling. 


Hey Presto! One "El cheapo" resistor store. Total 
time about 3 hours. Time to find a particular resistor: 
3 seconds. ; 


Try this idea yourself, see if you can spill the resis- 
tors when you hold the dowelling handle. Beauty, isn't 
it? "Back Murphy - Back". 


J.M. Burnell, 3124. 


Thanks for this handy, idea. The only point which con- 
cerns me is - where are you going to get 100 ar so 


money bags? | realize they want to be fairly strong and 


need the closing seal along’ the top for strength as 


well as sealability. But I don't know where they avail- 
able other than a jewellers supply store. This is where 


we cbtain our thousands of bags far assembling the 
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kits. The minimum mumber of ny ore ; 
and this would be too many for tha 3 erag2 mobbyist. 
I will leave it ta you - your an enterprising lot. 


Dear Sir, 


I recently purchased 2 Noise—A-Tron kits with PC 

boards. and upon building the first kit, found it had 
only minimal volume. I then hooked it up to a 4 
transistor push-pull amplifier, which built up the vol- 
ume a bit, but still not enough. Then | decided to 
experiment on the second and substituted 120n caps 
for the 47n, 22n for the 2n2, 15n for the 10n and 
also substituted a BC 558 transistor for the BC 547. 
Then I installed variable resistors in place of some of 
the fixed ones. This resulted in earsplitting tones 
from the horn speaker. I was so pleased with the 
result thar I shot inside for a Polaroid camera. I- have 
enclosed a quick shot of my achievementsable, Fitting 
the variable resistors has negated the need for most 
of the keyboard and as you can see, I did not have any 
brass strip so I had to resort to the next nearest 
thing: a beer can. Now, out of all the kits I have 
built, the kids and I enjoy this one the most. Now 
they want me to fit ir to the car and go down the 
street sounding like the “Empire Starship". 


L. Turner 3518. 


(Editors note: Don't place too much strength on 
altering the value of the components to increase vol- 
ume. Most of the gain in the writers project came 
from the power amplifier added to the output of the 
Noise-A-Tron. In fact changing the transistor from an 
NPN to a PNP will make virtually NO difference to 
the output of the Noise-A-Tron itself. Most of these 
changes would merely alter the frequency of the 
oscillators and not their output amplitude. Even so, 
don-t think I am decrying the writers efforts. This is 
exactly what I want to receive. It shows the enor - 
mous potential for each and every project we describe. 
More ideas like this will help other readers and con- 
structors.) es 
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Just in case you want to duplicate my circuit, I have 
enclosed a list of components I have used. 


R1 - Variable pot - 10k 


R2 - " . 2M 

R3-° "* nt = Fk 
R4 - am "6 250k 
R5 - m v6 610k 
R6 - " w 6 2k 

R7 - ~— (SE 
C1 - .12mfd 

€2 - In 

C3 - 3n9 

C4 - .12mfd 

C5 =~ .022mid 

C7 -— .015mfd 

C6 - 1L0QOmfd 10v 

Qi - pc ‘ss7 


Ici - CD 4001 
Power supply 6 - 9v 
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NZ PARTS PROBLEMS 


| am most impressed with your new magazine and 
its appropriate level for junior electronics hobbyists. 
Electronics Clubs in school have been waiting for 
something like this for years, as the levels in other 
magazines tends to get more advanced. 

One problem exists for us over here in New Zea- 
land, however, is that quite often BC's and chips in 
overseas magazines are not always readily available 
for public purchase, or if indented become expensive. 

I would suggest that you consider running some 
NZ advertisements and information pages and poss- 
ibly engage an Auckland firm such as, Orbit Elec- 
tronics (Kitset Shop) 161 Hobson Street or John 
Gilbert (Wholesale and retail shop) Tasman Build- 
ing, Anzac Avenue, to collate New Zealand mail 
orders and get components over from Australia in 
bulk in conjunction with each issue of Talking Elec- 
tronics. Perhaps such a firm could keep orders open 
unti]) the end of the current magazine month and 
then import and post components the following 
month. This of course would introduce delay but 
create a convenient line of supply. 

Finally I could see many schools that have hardly 
ventured into electronics, such as ours, being in- 
terested in hearing about your magazine. | wish 
you well with your magazine. 

R E Francis 
H O D Science 


EXPERIMENTER DECK MOD 


1 really enjoy your magazine and have found it 
very interesting and informative. The hee haw siren 
was actually the first project | have built that 
works. The rest of the family enjoy the cricket 
game and have told me it is the only useful thing 
| have made. I have incorporated two small mod- 
ifications with the experimenter deck. , 

First 1 removed the final LED and soldered the 
base lead of a BC547 transistor into the anode 
hole on the board. Next 1 removed the collector 
lead of the BC 557 and soldered it to the collector 
of the BC 547. I then soldered the emitter lead of 
the 547 into the space formerly occupied by the 
collector lead of the 557. The process is a simple 
method of adding sound effects to the cricket game. 
Instead of lighting the tenth LED when a player 
is bowled, the modified circuit sounds the siren. 
The second modification was "suggested" by my 
Mother. It was simply the addition of a 500 ohm 
switched pot to act as a volume control. | placed 
this in series with one speaker lead. The enclosed 
circuit shows how the extra transistor is wired into 
circuit to provide this additional function. 

GG. McLean 
Gore. NZ 


Remove 10th 
LED 


CD 4017 


New BC 547 
Transistor 


: Cut 


EXPERIMENTER DECK DRIVES COW 


| really must protest. | first became interested in 
your magazine when 1 discovered a copy cf Issue 
No. 2 in my local bookshop. 

Realizing that I required Issue No. 1 to find, out 
more about the projects 1 started the big hunt. 
After many calls to bookshops in my own town and 
Auckland, | finally discovered a copy just three days 
before Issue No. 3 arrived. 

What do | find? Yous guessed it. a nice copy of 
Issue No. 1 included. Needless to say a_ regular 
order has now been placed. 

Now that | have all copies. the projects are all 
coming along nicely, and for a relative newcomer 
to electronics | feel that I have learnt a lot in a 


very short time. 

In fact | have already "jumped the gun" and in- 
cluded the musical section of the experimenter 
deck and sound effects from "Blakes Reach" to 
Scottish Bagpipes are easily obtainable. = 

] understand that one of your readers could not 
get the LED ZEPPELIN to work and yet mine has 
worked satisfactorily from start and leads to many 
frustrated attempts to light up LED 6. 

The basis of the experimenter deck has been used 
by myself and my friend to illuminate a full sized 
hardboard cow at our recent NZ agricultural field 
days. 

A 555 timer driving four CD 4017's at different 
rates, in turn "firing" 30 2N 3055 transistors which 
in turn lit up 300 yellow red and green LEDs in 
different sequences and patterns to simulate, heart 
beat, hormone let-down, electrical stimulus and 
blood flow. Our cow was a good eye catcher and 
quickly earned the name R2-Moo2. 

So you can see that from a. passing interest your 
magazine has given me the incentive to go to fur- 
ther heights. Displays appeal to me and I can now 
see my way clear to carrying out some more com- 
plicated experiments. 

R. Barker 
Hamilton. NZ 


LM 3909 FLASHER 


I was reading Issue 1, Page 16 and realized that 
a flashing light can be obtained by using an LM3909 
integrated circuit. Although this IC is fairly expen- 
sive, it has the advantage-of operating on a very 
low supply and consumes very little current. 

| have used it on one of my radio control models 
and the unit weighs less than loz. It consumes less 
than .8ma and can be left connected to a couple 
of penlight batteries for the full extent of their 
life. The secret of the low current drain is in the 
slow charging of the capacitor then releasing its 
energy into the LED for a very brief period of time. 
This not only increases the LEDs efficiency but 
provides long life for any power source. 

D. Wadham 
TeAtatu South, NZ 


"| do not know what I may appear to the world. 
but to myself I seem to have been only like a boy 
playing on the sea-shore, and diverting myself in 
now and then finding a smoother pebble or a 
prettier shell than ordinary, whilst the great ocean 
of truth lay all undiscovered before me." 


Isaac Newton 
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TAKE A CO4024 IC. IF we REQUIRE AF Time DELAY FROM THIS 

IC, WE CANNOT. SIMPLY CONNECT A LED (OR OTHER OETECTOR) TO THE LAST 
OUTPUT. FROM THE BINARY TABLE WE SEE THAT THE LAST duTPUT (27 
GOES HIGH ON THE 64" PULSE AND REMAINS: HIGH UNTI THE 128%) ULSE.. 
THUS BY USING ONLY THIS SINGLE OUTPUT THE MAXIMUM OURATION. 1S | 
ONLY. HALF OF THE FULL COUNT. TO ACHIEVE THE FULL TIME DELAY. - 
‘WE NEED To ATTACH A DETECTOR To AW THE guTPUTS AND DETECT | 
WHEN THEY ARE Ale HIGH. IF WE DETECT ONLY ONE OUTPLOT AT AL TIME. | 
ne CAN OBTAIN ‘VALUES. $ucu AS THE 2 couNT 4.) SM ZY 16 BQN 

64." BUT NOT ea cfs SY GATING fA ee O¥ OUTPUTS WE COR a i. 
DETECT OTHE a DpLse righ lo™ 42 rh) Qh 40° att Pi ast : 
yath Enh eg" 6S". arc But Stine or THE | (BY iili 4 
DETECTING 3 “OUTPU is ae WE CAN OBTAIN. ANGTHER | ET OF NOMERS. | 
Tals 5 METHOD OF DETECTION IS CALLED DECODING THE 4024. 
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THE LED WILL: LIGHT WHEN ANY. TWo 
OUTPUTs DETERMINE A BINARY. NUMBER. 
THIS DECODING CAN BE EXTENDED TO 
3S OR MORE OUTPUTS. 


~ DECODING Two OUT puTs. 


DECODING A BCD. COUNTER 


TT is. NOT POSSIBLE TO | 
CONNECT A 4518 DIRECTLY TO A 
7 SEGMENT DISPLAY ASA 45/8 | 
HAS 4 OUTPUTS AND THE DISPLAY } 
WAS 7 INPUTS. WE NEED AL... 
DECODER, AN IC WHICH WILL _ 
CONVERT, THE HIGHS & LowS 
FROM A 45/8 AND FEED THESE 
INTO A DISPLAY. 
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Ramblings from our disheartened serviceman 


Everything happens in cycles. Some weeks you are 
snowed under with work, then a complete lul! comes 
to give you time to think “why on earth am 1 in 
this crazy job?" Who else offers instant in-home 
service for an enormous range of equipment designs 
and then has to account for the last dollar? The 
only consolation comes when a whole string of sets 
require nothing more than a handful of cheap comp- 
onents to get them back to almost brand new. This 
was the week that was. It started on Monday with 
a fairly new Philips set showing a dark picture. 
Now you all know how I have boosted Philips de- 
signs to the hilt. And how I haven't yer had to re- 
place a tube in a Philips set ....... well this could 
be the turning point. After checking the voltages 
to the accelerating anodes on the 
drive voltages I came’ to the conclusion that an 
internal leak was affecting the brightness level. 
{ hauled out my trusty B&K Picture Tube Rejuv- 
enator and iooked up the Swe-Check picture-tube 
adaptor list. This is the most valuable list to be 
compiled. It lists all the known picture tubes in 
Australian sets and the adaptor required to give 
them a "hit", Since it was one of the newer in- 
line tubes, I needed a rarely-used adaptor No 115. 
Sure enough, as with all tubes tested, the tube 
showed an almost perfect reading. For all my ex- 
perience, | have not yet had a sensible reading on a 
tester, showing the actual condition of the tube. 
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“Be patient, you're dealing 
with Murphy's Law!” 
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Quite often an almost unwatchable tube will record 
three guns to be better than 50% emission while a 
couple of quite good picture tubes gave an almost 
undetectable reading. Just purely reading the static 
emission levels is not good enough. A number of 
other factors affect the resulting brightness. Al- 
though the actua} phosphor screen gives very little 
trouble, the accelerating voltage and the video 
current available from the video amplifiers has 
considerable effect on the overall brightness. 

Back to our case. The tube tested alright and 
since everything had been checked for voltage 
levels, it had to be the tube. When [| set the in- 
Strument to rejunevate, the three guns showed a 
considerable tendency to short between electrodes 
when a slightly higher voltage was impressed. The 
clever feature of the B&K tester is in the safety 
rejuvenating system. When the rejuy button is pres- 
sed, the filament is extinguished. This prevents the 
cathode from heating up to red hot as this would 
burn all the thorium-type material off the cathode 
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and reduce the tube to scrap. One at a time the 
particles between the elements were burnt away. 
After the majority of these particles were disint- 
egrated, I removed the adaptor and replaced the 
picture tube board. On turning on the set the pic- 
ture was absolutely perfect. The brightness control 
could be placed at half tevel, the colour control was 
reduced and the focus had come back into the pic- 
ture. [It was quite pleasing. This was one of the 
first times I had used that particular adaptor and 
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“Some days every 
thing goes wrong!” 
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so the result was quite gratifying. Two other jobs 
that day were also similarly encouraging. The first 
of these was a General 43cm set. I have sold -hun- 
dreds of these sets and have only needed to service 
about 15 out of three hundred in the past four 
years, That is an incredible record. And when yoi 
think of it, all the sets suffer from only three 
faults.....Most of their faults begin with intermittent 
symptoms and sare enough, by the time I got to the 
house, the sets were behaving normally. The comp- 
laint with the set was a picture jumping up from 
the bottom and narrowing in height. After waiting 
for about 15 minutes for this to occur, I| finally 
tried the old trick of hitting the top of the set. 


The picture immediately collapsed to a narrow line. 
Another simple job. The soldering on the vertical 
module pins had become dry. Even though the sold-~ 
ering connections are extra robust the heating and 
contracting of the module finally breaks the joint. A 
slight knock will heal the connection for a while but 
finally it becomes so annoying that the customer 
calls in the technician. [If it is allowed to persist in 
the collapsed state for too long, the dropper resis- 
tor to the push-pull amplifier will burn our. Fortun-— 
ately, in this case, this load resistor was still intact 
and sa the job required nothing more than a little 
re-soldering. The third job worth mentioning on the 
Monday involved a Pye colour set with lack of width. 
If you have ever seen inside a Pye set, it consists of 
two swing-out mother boards which have a feeble 
copy of the Philips design. After a few years in op- 
eration, the large signal board (carrying the horiz- 
ontal output section) begins to show signs of wear 
Many of the parts get too hot and begin to dis- 
colour the board and this in turn removes the prin- 
ted overlay showing yesistor and capacitor numbers, 
so that they become’ un-readable. Along with the 
overheating, some of the pins are carrying quite 
heavy currents, especially to the vertical and hor- 
izontal sections of the yoke. Over the years dry 
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joints begin to appear between the pins and PC 
board which can introduce a small resistance into 
the circuit. The other common fault occurs on the 
incoming supply pin. It eventually burns out comp- 
letely resulting in no picture and no sound. The for-- 
mer fault was the complaint with the Pye set. Again 
1 charged a small fee for the simple repair. By the 
time Thursday came, you guessed it, all the three 
sets had resulted in callbacks. The Philips picture 
tube fault had lasted just three days after which 
the picture had become too dull to watch, the Gen- 
eral set had developed another fault, and the Pye set 
had collapsed to a white line. To some customers, it 
takes quite a bit of convincing that you haven't plan- 
ted a time delay fault in their set or fitted faulty 
components. Many often refuse outright to pay any 
more for repairs and it would very soon become an 
awkward stalemate if you stood your ground. The 
Philips set was an obvious challenge and required 
full explanation as to the nature of the fault. When 
you see a fault like this as one in a thousand, you 
think how unlucky for it to occur to those who can 
least afford it. | always seem to find the most ex- 
pensive fault happens to the nicest customers. The 
tube needed a second attempt at removing the built- 
up carbon deposits and | had to explain factually 
that the tube may or may not last the week. It was 
unfortunate but a premature failure like this is not 
the end of the set. The remaining portion of the set 
was still perfect and a new tube will keep the set 
going for another 5 years or more. This is the only 
way to approach the customer in the home. How 
could you possibly tell them that the cost of a new 
tube was not economics? How can you say "throw 
away a four year old set and buy a new one?" It's 
only when you go back to the work shop and find 
out the real costs of a new tube has gone up $50 
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“Replacing the tube 
is just not economics” 
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due to the new sales tax and the waiting time for 
a replacement is at least two weeks that you think 
"well maybe you are being squeezed out of business." 
Some technicians may invest in a re-gun tube but 
from my experience. they cause imore trouble and 
headaches than they are worth. From the outset they 
are not perfect. They rarely purity fully and they 
have a very bad tendency to go soft within a year or 
two. Most of the re-guns | have corme across are 
back at the unwatchable state within 18 months. 


And that is false economy. 
lam sull waiting on the customers call to let me 
know how the set is going. One interesting tact 


about picture tubes is. worth mentioning here. If this 
Philips' customer was to leave the set on 24 hours a4 
day and never turn it olf, the picture tube would re- 


main perfect. It's not the use of the set which poi- 
sons the cathodes, it is the non-use. I have proven 
this fact with a previous set which suffered from a 
similar complaint. I connected the filament of the 
picture tube to a 6 volt mains transformer which 
was directly coupled to the power point. This meant 
the filament of the tube remained alight 24 hours a 
day and gave them the advantage of an instant pjc- 
ture. The result was that the tube lasted for months 
and months while the customer began to save up for 
a replacement tube. This is not always the case, put 
nine times out of ten the dgeing of the tube takes 
place when the set is not being watched. This acc- 
ounts for the anomoly as to why sets which are used 
by children for long periods of time suffer from the 
least number of faults. Now about the General set. 
After fixing the height problem, the customer called 
back a day later to say the brightness was disap- 
pearing every few minutes and even with the bright- 
ness turned up fully, the only parts of the picture 
which were discernable were the reds and blues. 
They seemed to infer something about the fact that 
this did not happen till [ took the back off the |set 
and did some soldering the day before. As it turned 
out. the luminance delay line was intermittent. (It 
is a long blue rectangular box containing a specially 
wound coil of fine wire). The fault with these lines 
is due to the potting mixture encapsulating the 
wires. The rate of expansion between the copper 
wire and the potting compound is different and this 
causes the wire to fracture inside the unit. Fort- 
unately they are not expensive and once you have 
fixed this type of fault before, it isa routine re- 
placement. Fortunately the customer was _ under- 
standing and was prepared to pay a little extra for 
the component. In these circumstances | generally 
charge only for the parts and show them the cqm- 
ponents I have removed. This generally turns out! to 
be a lot less than even the cost of a service call 
from one of the larger firms, but then this is 
the service expected from a small firm. 
Lastly let's look at the Pye set with collapsed 
vertical. The picture did not collapse completely but 
tended to drop more from the top of the screen 
than from the bottom. A small amount of crimping 
occurs with this fault and the suspect components 
are invariably the output transistors. Originally the 


output transistors were 2N4232 or AY81i71 but as 
these are no longer available, the substitutes are 
25C1104 or 2SC1025- 


It is always a wise move to replace both transistors 
in the one operation, as this fault will overload both 
devices. As a matter of interest, the, lower transistor 
on the heatsink drives the upper portion of the pic- 


, ture and the upper transistor operates the lower half 


of the screen. This is just one of the layout design 
faults I try to avoid when designing a project as il 
causes inconvenience and confusion for others who 
might have to perform troubleshooting. Consideration 
to these small points makes the difference between 
a good design and a failure. 
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These facits are self-levelling. They actually work 
themselves out over a period of time. Look at the 
number of TV makes which aré with us today and 
compare this with about 40 different manufacturers 
competing on the market just five years ago. When 
the next generation of designs comes on the market. 
you will see yet another fall-off in makes, as the 
more progressive manufacturers keep abrest with the 
times and the struggling suppliers fail to adopt the 
nrore advanced technology into their sets. 


This weeks examples are just a microscan of the ever 
increasing problems with colour sets. Even though the 
failure rate is considerably less than for black and 
white sets, the faults seem to come in pairs. Quite 
often vou just complete one fault and another will 
develop. It's just the luck of the game but it tends 
to eat into the meagre profits and tries our 
resources to the limit. 


|THE SWITCH MODE POWER SUPPLY | 


In part lll of TV SERVICING I outlined the circuit 

for a switch mode power supply. I mentioned the two 
methods of approach to repairing these units. For the 
initial servicing, an overhaul is the best approach. 
Most of the electrolytics will have dried out over 

the years and will prove to be a source of intermit- 
tent troubles. The original diodes are also very troub- 
lesome and a number of dry joints are generated in 
the circuitry. Once ali these are removed, the power 


| supply is very reliable. 


7 Slight noise from power supply 


Dot pattern on low channels - Replace 47mfd 350v electrolytic 
[__Fower supply does not always start up | __~ Replace 47mfd 250v electrolytic. 
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SMPS FAULTS 


BU 126 chopper keeps blowing 


| Short circuit 47/350v electrolytic 


Power supply whistles 


Sides of raster bending and moving 
and this slowly moves down the screen 


Power supply does not always start up 


Sa ae ie a 


Damaged BRY 55 thyristor ~ Always due to faulty chopper transistor ! 
caused by one of the above 


The Luxor Power Supply Module provides an ideal 
They 


reference for discussing SMPS faults. provide, 
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Luxor Switch Mode Power Supply circuit 


considerable service for field technicians due to the 
high break-down rate. The power supply itself is well 
designed; it is the choice of components which prove: 
to be the downfall. Once these components are re-, 
placed, the supply operates very satisfactorily. We 

will assume you have overhauled the power supply as: 
suggested in the last section. And for one reason or, 
another the power supply still does not operate sat 
isfactorily. Here is a list of features to locate the. 
possible source of trouble. 


dry joints all over PC board 
— hairline cracks near high wattage components 
- loose transformer connections - 

- charred PC board ~ 

- 2700pf tuning Capacitor open circuit 

— ik trim pot intermittent 


- check one of the above causing high output 
voltage 


- replace D 606 and D 607 in the base circuit 
of the BU 126 with MR 812 or BYX 55/600v 
high speed diodes 


- replace 47Omfd 350v electrolytic on the 
Mother Board outside the module. 


- replace Imfd 250v capacitor on Mother Board 
near 1 amp fuse 
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of a quad NOR gate 


Project cost: $3.50 


Set delay 


QUICK DRAW circuit. 


This is a game for two players. It's rather like 
an up-te-date version of HIGH NOON. The object 
of the game is to fire your 'gun' before your 
opponent. In this version we have substituted 
the gun for a switch and in place of the bullet 


PARTS LIST 


Rl resistor 2M2 twatt 


R2 "ama 
we use a LED. R3 7 1k 
This project will give you an indication of your R4, i 242" 
reaction time matched against your partner. Your RS as 2Mz—=C* 
: "draw time" is calculated from the time a green R6 di 1K 
: LED lights up, to the time your red LED is lit. R7 ut 1k " 


Suppose you take switch A.’ This will connect and 
control LED A. The aim is to press switch A 
before your partner presses switch B. !f you 
succeed in doing this, you automatically lock 
off his circuit and only LED A will light up. 
For both players to have an equal chance at 
"drawing'', the green LED comes on after a delay 

. of a few seconds. Either player can press the 

; SET DELAY to begin the timing as both will have 

, _to wait a few seconds for the green LED to 

light up...this way it gives both a fair chance. 


Cl electrolytic 2.2mfd 10v 


LEOs A&B Smm red LEDs 
Green LED 3mm 


1C1 CD 4001 


$v battery clip 

3v battery 

springy brass strip 
"Quick Draw'' PC Board 
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HOW THE CIRCUIT WORKS 


The circuit consists of two separate sections, 
Gates ''a'' and "b"' form a bistable switch while 
gates "'c"' and "'d'"' form a TIME DELAY circuit. 


a 


Beginning at the lower part of the circuit, LEDs 


A and B are connected to two NOR gates. These 
are interconnected so that only one output can 
be HIGH at any one time. For either output to 
be HIGH, its two input gates must be LOW. This 
can only occur when one switch is pressed AND 
the other LED is not lit. This circuit is not a 
LATCH. The LEDs are only lit while the switch 
is pressed, This means that we do not need a 
reset to turn off the red LEDs. 


The other half of the integrated circuit, is 
used for the delay. We can analyse the upper 
circuit or building block as follows: When the ~ 
power is applied, one input of the first gate 
is HIGH via Ry and its output will be LOW. 
Capacitor Cy will gradually charge up via Rog 
and after a few seconds will supply a HIGH to 
both inputs of the second NOR gate so that its 
output becomes LOW and the green LED lights up. 
The circuit will remain in this state ready for 
play. When the SET DELAY switch is pressed, the 
output of the first NOR gate will go HIGH and 
C; will discharge via the input protection 
diodes of the second gate. The output of the 
second NOR gate does not alter at this stage. 
When the SET DELAY switch is released, the 
discharged capacitor Cy is brought to deck and 
this produces a LOW on pins 12 and 13. The 
second NOR gate responds to this and turns off 
the green LED. Capacitor Cj gradually charges 
via R2 until the threshold voltage of about 
5v-6v is reached to change the state of the 
second NOR gate and light the green LED again. 
This is a signal to press your switch and lock 
in a result on LED A...before your opponent 
fires: LED 8B. 


CONSTRUCTION 


Construction is made easy on a small Printed 
Circuit Board. For economy we have used 
fabricated switches mounted directly on the 
board. The switches are made from thin springy 
brass .005'"' thick and cut to fit over the 
pattern marked on the underside of the board: 
If you wish to house the project in a zippy box, 
you can connect hook-up wire from the PC board 
to the switches mounted on the lid of the box. 
When a project is neatly laid out such as this 
one, | prefer to see the components. If it is a 
mess, | hide it away in a box! 
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The circuit has a couple of other features 
which | won't mention. | will let you find 
these out for yourself. When you construct 
the PC board, touch the underside of the 
circuit with your fingers and see what effect 
it has on the LEDs. In fact you might even 
come up with the unusual characteristic 
which we discovered by chance. Since the 
two parts of the circuit are completely 
separate, you can use either the delay or 
the bistable switch for another project. 


MAKING THE SWITCHES ~ 


The three switches are made from springy brass 
strip .005' thick. It is cut to 8mm wide. Each 
switch is 25mm long. The point contact on the 
board is made from an unused resistor lead. 
Solder it in position and bend it over the top 
of the board. Make up 3 staples of wire to fit 
over the brass strip.and into the holes on the 
PC board. Solder each to the PC wiring and 
then to the brass strip to make a firm anchor. 
Bend the strip upwards and check the contact. 
"Switch bounce'' will not affect this project 
so don't worry about very clean contacts, [| 
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eX PIER IMENTER BOARD. 
i BINARY HIGH-LOW GAME 
| Project 8 3 By P. Fyffe 3126 
— i; . 
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TOO HIGH 
NOTE: This circult uses the ‘NEW’ 12_ 
style box resistors and a dot for Ww 
Joining wires. 
CORRECT — 
3m 
\ 
TOO LOW ‘ 
| 13 . 
Ww 
| 470R 


PROJECT COST $2. 


AFTER BUILDING PROJECT 7 


Our BINARY HIGH-LOW GAME is a simple game and is 
intended as an introduction to comparitors, 

A comparitor such as the 74C85 compares two four-bit 
words and determines if one is greater than, equal to or 
less than the other. Since a four-bit word can be expressed 
in 16 different ways, this IC is capable of accepting 16 
different possibilities and comparing this information with a 
second four-bit word to display an answer: 

The idea of the game is to guess "what number the Binary 
5} Counter thought of". By using the flying leads and the 
3| molex pins, this number is entered into the second half of 
4} the comparitor chip. The circuit will then tell you if your 
guess is high, low or exact. The unknown number entering 
3; the first half of the chip is generated by the CD 4024 
7} Binary: Counter IC in which its first four outputs are con- 
: nected to the first half of the comparitor. Four binary bits 
re called a four-bit ward or NIBBLE. 


3} A second nibble is generated by the flying leads and Molex 
J\ pins. If the lead is left flying, a logic Low ("0") is present 
_ on the input pin of the comparitor. When the lead is con- 
7 nected to a Molex pin, the IC records a HIGH ("1"). 
7] ' 
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In issue 3 we presented a BINARY COUNTER on the 
Experimenter Board. This was slightly modified in issue 
4 for the SHOOT GAME in which we moved the LEDs 
to the centre section so that the gating transistor 
circuit could be assembled in the last segment. 

For this BINARY HIGH-LOW GAME we need only 
remove the gating transistor section and the board is 
ready for the 74C85 magnitude comparitor. 

These projects must be assembled in sequence if you 
intend to really understand digital circuitry. Merely 
by looking through and studying a circuit will not 
make you fully ofay with its mode of operation. Lots 


.points crop up while you are handling the parts and 


these can never be fully expressed in a constructional 
article. Very often the most informative part of the 
project is hunting through the completed layout trying 
to find the incorrect connection or dry joint. If you 
are really intent on learning . .- construct EACH 
STAGE, 

The 74C85 is a four-bit magnitude comparitor which 
will perform comparison of two four-bit words and 
determines whether they are "greater than" or "equal 
to" or "less than" each other. The IC provides a HIGH 
on one of the three outputs as an indication of this 
information. The CMOS version in our project is NOT 
a pin-for—pin equivalent of the 74LS&85 TTL compar- 
itor or the low power 74L85 or the 74LS85. If you 
are ‘only able to obtain these versions, you will need 
to use different pin connections and operate the cir- 
cuit from 5v by using a 6v supply and placing a 
diode in the positive rail. The current limiting res- 
istor for the LEDs will need to be reduced to 270R 
or 330R for the lower voltage. 


HOW THE CIRCUIT WORKS 


When you placé your finger on the touch pads on 
the top right hand corner of the board, the resis- 
tance of your finger allows a very small current to 
flow and supply a voltage to the pins 7, 2 and 6 of 


_the 555 oscillator. Even with resistances as high as 


100k, the IC will begin to clock. The speed of this 
clocking is not important as we are only interested 
in the fact that it is loading a number into the com- 
paritor via the 4024 IC. 
The binary counting IC CD 4024 is wired with pin 
§ connected directly to the rest pin 2. This means 
the IC will reset on the 15th count and this will be 
the highest number available. This will give us a 
possible choice of 16 numbers which can be entered 
into the comparitor. (Assuming we include zero as 
a possibility). 
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PARTS LIST 


TESISLOr 


capacitor 


100¥ 


timer IC NE 555 
IC2 binary counter CD 4024 
IC3 magnitude comparitor _ 74C85 


LED1 to LED 3) 30r5mm LEDs 


Push-to-make switch 
4 Molex pins 
Hook-up wire 
battery snap 

9v battery 


"EXPERIMENTER BOARD 3IC's" 


ICi 


Lets look at how the comparitor works. Suppose the 
counter were to stop on 1000. In binary terms this 
would correspond to D being HIGH, C being LOW and 
A being LOW. The first "1" on the left hand side 
corresponds to the D output and is the most sig- 

nificant digit. 

If we load our guess lito the machine by connecting 
leads D, C and B and push switch Sws we will get 
an answer of too HIGH. If you remove lead B the 
reading will still be too HIGH. But on. removing lead 
C the centre LED will light up to show the correct 
value. It is now your requirement to invent a method 
for selecting the correct combination "within 4 
attempts." . 


CONSTRUCTION 


This project is an extension of the binary counter 
project. The third section of the board accommodates 
the magnitude comparitor, 3 LEDs and the set of 
switches. Follow the lay-out diagram and you should 
have no trouble completing the circuit. The 7 LEDs 
from the binary counter project can be left on the 
board if you wish. Out-put 5, the fifth LED, will 
need to be taken back to pin 2 so that only the 
first four outputs are clocked. This means the other 
3 LEDs will not illuminate and can be taken off 
the board and used as the HIGH, CORRECT AND 
LOW LEDs. 

If you have a selection of coloured 3mm LEDs, you 
can use red orange and green for the outputs to 
make the game a little brighter. Even two red LEDs 
and a green LED will give you instant recognition 
of the result. 


GETTING IT GOING 


The first two IC's will be ready and operating as 


. they formed the previous project. The comparitor IC 


will be our main concern. There: is one important 
point worth remembering about the four flying leads. 
They produce a HIGH when connected to the Molex 

pins.. Cut out the overlay and paste it onta the chip 
to show the outpurs D, C, B and A. 
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7 THIS POWER SUPPLY CIRCUIT CONTAINS AT LEAST 10 FAULTS 


is: (a)10v (b)15v (c)20v. 


current in the zener 
The LED requires 10mA. 


diode? 


What is the approximate cur-- 
rent in winding ‘'a'? 


po can you list the faults in 6 An auto transformer is tapped 
4 this circuit? at 12v and is required to 
& deliver 10 amps to a load. 


12v 10 Amps 


SS ee ee et re ee _ ete eee = = 


ALT too often we take it for erented that = [ 
ces will operete. Possibly because we have 
feith in the Gesigner or maybe because we Gon't 
‘know how the circuit operates. Try your skill 

Fat picking the faults in these circuits and- 
idetermine the working values in the other two 
pcircuits. ones ai 
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3 AQZ e6eqloa Ayddns | es 
E HEEL =¥ ae = 
x w/E*EL=10° 3 
2 gi, u/a=I sotvel 
2 A light emitting diode is Z*\ - $1 = 20381884 ayz ssoine ebeqo, | : 
4 A 20v zener diode is connected to a high voltage 2AG1 a6eq; 0a Ajddng } E 
2 ‘ connected to a 24v rail via a dropping resistor. : FE 
= line via a 10 ohm res- Calculate the value of the Suge -O88 = 
a istor. What is the resistor when the voltage 4/E° 8=10" 


u/d=1 0 AE" BQ = 
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Adding these sensors to 
the COUNTER MODULE: 


HALL EFFECT 
SOUND 


2 WHAT IS “HALL EFFECT” 


= For over 100 years, scientists have known about the 
4 effect of passing a conductor through a magnetic 
: field. This is how our electricity is generated, It 
“ applies to our enormous generators right down to 
4 the dynamo on our bicycle. However when the mag- 
“ net stops rotating, or the conductor stops moving, 
% the electricity ceases. It was not until recently 
that scientists found that when a current carrying 
conductor was placed in a magnetic field, this field 
would modify the current flowing even though the 
conductor was not moving. This voltage developed 
was extremely minute and is known as the HALL 
‘EFFECT. It varies for different materials and the 
microscopic voltage must be amplified and passed 
to a trigger so that it can be used in a switching 
circuit. This action is now available in a package 
the size of a standard transistor. The block diagram 
fig. 1. shows the functions within the HALL device. 
The tables list the most important parameters and 
typical applications. 


Since a HALL EFFECT DEVICE produces only a 
switching action, you may be tempted to say "Why 
not use a reed switch?". If you knew the limitat- 
tions of a reed switch, you would realize the value 
of this new device. A reed switch has a very limited 
life. Even with a life expectancy of 1 to 10 million 
operations, this becomes fairly short if we use it 
for detecting shaft rotations or large-scale counting. 
* In addition, a reed switch has a fairly slow speed of 
' operation and produces a lot of switch bounce which 
=; would need to be removed before it could be used in 
%; digital circuits. The HALL device has a Schmitt 
“$ trigger built into the package to produce a very 
} clean on/off signal. It also has a guaranteed life 
sj expectancy of 12 billion operations and can operate 
% at speeds in excess of 100,000 pulses per second. 
8. With these figures there is no comparison. A reed 
: switch is purely suited for detecting the opening of 
“3 a window or door in a burglar alarm system. 


found them to be almost identical in sensitivity and 
=} suitability. The "transistor looking'' HALL switch is 
“a TL 170C and costs about $1.70. The other looks 
like a thick film construction and cost ea little more 
er oehowr €2.25. Roth ere eveilebte from Stewart 
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We have selected two types of HALL switches. We 


TYPICAL APPLICATIONS 


Linear and Rotary motion detection 
Position or Movement detection =! 
Current sensing 4 
Limit switch . 3 
Switch Matrix =| 
Industrial machinery | 
Vending Machines 

Medical and Scientific equipment. | 


RATINGS: 


| 
Supply voltage Vcc ............. 7V | 
Ourput: voltage ncsccuesnesenrnee 30v | 
| 

| 


a, 
a 
+ 
*, 
on 
+ 
i 
ss 
ti 
of 
‘. 


Output current 20ma 
Magnetic flux density....unlimited 


| : 
Electronics, 44 Stafford St., Huntingdale, 3166. i 


(Their origin of manufacture would account ‘for the F# 
difference in price.) 1 


Both switches are very easy to connect: to the 
counter module. The TL 170 requires a 10k resistor 
as shown in figure 2 to supply the output transistor 
with rail voltage. We are using only low voltage in 
our Circuit and the maximum Vec of 7v will, not be 
exceeded. If you intend to use a higher voltage, it 
will be necessary to add a zener reference and 
filtering. The voltage on the output transistor is 
limited to 30 volts and is capable of supplying 20ma. 
You will see that the output transistor is quite 
separate from the HALL sensing circuit and this 
is the reason for the two different voltage levels. 
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Our two HALL 
devices 
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To trigger the HALL device, almost any maghet will 
be suitable. Try robbing one from a magnetic badge 
of a small motor. Set up the following experiment 
and see how the HALL device responds to mapnetism. 
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Boas 
DETECTING ROTATION 


The} HALL EFFECT sensor is ideal for detecting 
shaft rotations. It can be set up fairly quickly with 
a magnet attached securely onto the shaft and the. 
sensor placed alongside. The sensor should be moun- 
ted in a diecast box as shown in the diagram with 
the ithree leads clearly marked. Cut out an opening 
in the lid of the box about 2cm x 4cm_ and cover 
it with clear perspex or plastic from a blow-moulded 
bottle. We found the HALL device was only capable 
of detecting movement in one direction. This means 
that the magnetic tab will not be picked up when 
the ishaft is rotating in the opposite direction. This 
can|be awkward if you are sensing the tail shaft of 
a car or truck. To overcome this, place one tab in 
the 'NS direction longitudinally along the shaft and 
another tab in the opposite direction at the 180 
mark. As the two tabs come around, the sensor will 
respond to only one tab. On reversing the truck, the 
other tab will record a pulse. The speed of rotation 
will only be limited to the centripetal force exerted 
on the magnet. The sensor is capable or detecting 
100,000 revolutions per second. That's even faster 
than a high-speed dentists drill. 


CONNECTING THE- SENSORS 
TO THE PC BOARD 
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situation and completely remove any bouncing. An 
output transistor is integrated onto the silicon chip 
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With either HALL device, mount it on a piece of 
Veroboard to prevent the leads from breaking, as the 
unit is handled. Fit the 10k dropper resistor and 
connect the three leads to the Counter Module PC 
board as shown. The sensitive face of the HALL 
device is shown upwards. Slide a magnet across the 
front of the sensor. Note the counter adds one unit 
count. Now move the magnet away from the sensor 
a very small distance and bring it back again. 
Notice the counter does not add a count this time. 
The magnet must be taken further away from the 
sensor and brought back again to register a count. 
This feature prevents the sensor from false trigger- 
ing or "bouncing" as the magnet is moved past the 
sensor. If this feature was not included, a point # 
would be reached by the magnet which would pulse <. 
the sensor an excessive number of times, even 3 
without the magnet moving. In magnetic terms this &: 
is called hysteresis and is electronically analagous & 
to the Schmitt trigger. In fact a Schmitt trigger is *% 
incorporated in the sensor to give us this stable 


to enable the HALL device to supply about 20ma. 
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HALL EFFECT SWITCH TL170 
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The sound detector circuit uses a crystal earpiece 
to pick up audible sounds and convert them into a 
reference voltage for Q3. The signa] appearing at 
the base of Q1 is amplified and passed to Q2 via 
the 3n3 capacitor. Both Qi and Q2 are self-biasing 
stages requiring only one resistor to give a Slight 
turn-on voltage. Q2 will respond to the signal pass- 
ing through the 3n3 and this will appear at the col- 
lector in an amplified form. The 1N 4148 diode 
rectifies this voltage and charges the 100n capacitor. 
This voltage is transferred to the 1M resistor via 
Q3 which acts as an impedance matching device to 
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IN4148 


separate the capacitor from the load. This rising 
voltage will then trigger the Schmitt trigger which 
is made from one gate of a CD 4093 and will pulse 
the counter one count. The circuit is fairly sensitive 
and wii] respond to a whistle or clapping of the 
hands as one count. A natural time delay is provided 
by the discharging of the 100n capacitor so that 
the circuit cannot be pulsed any faster than about 
5 cycles per second. The output from this circuit 
must be passed to a Schmitt trigger to clock the 
Counter Module. It does not have a fast rise-time 
and cannot be connected directly. 
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This project combines the advantages of our other 
two dice projects. If you have built either one or 
both of the other models you will be very pleased 
with this improved version. [t uses a realistic readout 
via seven LEDs and has a "slow down" feature. The 
LEDs are positioned on the printed circuit board in 
the same positions as the dots on a dice. The effect 
of the flashing of these LEDs similates the rolling of 
a real dice in as much as the flashing slows down 
like a tumbling dice. Consequently what else could 
we call the project but LED DICE WITH SLOW 
DOWN. It fits neatly on top of a medium size zippy 
box with the printed circuit board mounted directly 
on top in place of the alumium lid. It's another one 
of "neat little projects" which you will be pleased to 
show around. A small pre-printed panel can be placed 
under the LEDs before soldering them onto the board 
to add realism to the project. Since the LEDs have a 
low level of illumination, they may be lost in bright 
sunlight but in a normally lit room they will be most 
effective. All the parts for this project are readily 
available and should cost about $7. The only extra 
parts-you will need will be a zippy box and a 9volt 
battery. . 

The way in which the circuit works is very ingenious. 
When you touch the TOUCH PLATE WIRES, the LEDs 
start flashing in a similar manner to a dice rolling 
over and. over. This gradually slows down to rest on a 
number which is displayed exactly like the dots on a 
dice. This “illuminated dice" effect has fascinated 
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me ever since I saw it on an animated display near 
a busy city junction. It showed a pair of brightly lit 
dice tumbling over and over and finally coming to 
rest on a randomly selected number. An apt caption 
below the neon sign read "DON'T GAMBLE, USE 
SHELL" Unfortunately the sign was pulled down to 
make way for road widening and | don't think it has 
appeared elsewhere. In those days, whenever I passed, 
I had a personal bet as to which number would come 
up next. I don't think I ever won, even though the 
chances were just 36:1. With the passage of 20 years, 
the mechanics and electronics of this display can be 
reduced to a couple of IC's and a handful of parts. 
I hesitate to think how many switches and relays 
were used in the original design. 


As we have mentioned before, the operation of the 
circuit is quite ingenious. We have programmed the 
first six outputs of a DECADE COUNTER to light 
various combinations of LEDs. These LEDs are arranged 
at one end of the PC board to form the dot layout of 
a normal dice. One extra LED is placed in the centre 
to. create “one" and "five" patterns. Instead of 
sequencing each output to correspond to one, two, 
three etc on a dice, we have jumbled up the sequence 
to simulate the rolling of a real dice. 

The first unusual feature you will notice with this 


| the number 2 are also used for 3,4,5,6. The only time 
— when they are extinguished is for the number 1. We 
i have used this knowledge to reduce the number of 
| components. The next important feature involves the 
buffer transistors. They are necessary to drive the 
B LEDs adequately to obtain maximum brightness. We 
| found it impractical to drive the LEDs directly from 
| the output of the CD 4017, especially when a number 
| of LEDs were to be illuminated. 
} The 10k resistors have a dual function. They are used 
| partially as gating and partially for-current limiting 
to the base of the transistors. 
Take for instance, pin 1 of the CD 4017. When it is 
HIGH, it will turn off the upper BC 557 via the top 
10k resistor and will allow sufficient current to flow to 
achieve this. Also connected to pin 1 are three other 
10k resistors and we must work out the resulting volt- 
age which will appear on the output of this combin- 
| ation if say 8v is present on pin 1. By simply cal- 


f culating the value of these resistors in series/parallel 


t we find the voltage is about one-third of pin 1 voltage 
| or about 2.6 volts. This is adequate to turn on the 
B transistor driving the single LED number 4. (In actual 
} practice you will find the voltage will have dropped 
to the full turn-on voltage of about .6 to .7v.) 
When output pin 2 goes HIGH, the only LEDs to be 
illuminated will be 2 and 6. This represents the num- 
| ber 2 on the dice. 


' The rest of the circuit is fairly straight-forward. It 
— comprises two building blocks from the previous pro- 
ject. We have found these to operate most success— 
| fully. 


Testing The Unit 


Connect the battery and you should see a number of 
LEDs light up. Place your finger on the TOUCH PLATE 
F and all the LEDs will appear to be lit. They will 
} gradually slow down to a flicker and finally come to 
rest. This is the normal action of the project but 
sometimes things don't work out quite so simply. 
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There are 3 possible areas of faults. 
1. The slow down section, 
2. The oscillator section, 
3. The counter and readout section. 


Without any test equipment it is only possible to test 
these three sections by starting at the display end and 
working back to the slow-down stage. 


Paris List 


resistor 10M 


m 3M3 
4M7 
10k 


capacitor 
electrolytic 


100v 

imfd 16v 
BG 557 
547 
547 
547 
§57 


555 
CD 4017 


transistor 


timer 
decade counter 


LED i — 7 5mm red LEDs 


battery snap 
Ov battery 


"LED DICE WITH SLOW DOWN" 
PC BOARD 
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Mounting The Parts 


If the LEDs do not begin to flash when you touch the 
TOUCH PLATE, you will need to isolate the fault by 
removing pin 3 of the oscillator from the input clock 
of the CD 4017 and manually clock the IC with a 10k 
resistor connected to positive. This should make the 
LEDs change from one state to another. 

Next re-connect the output of the 555 and bridge 
Q, with a tOk resisto¥, This will make the 555 clock 
the counter fairly quickly. If this does not happen , 
check the 555 and the capacitor. To test the slow- 
down circuit, short out the two TOUCH PLATES with 
a wire link to produce a very fast changing display. 
If this has no effect, check the BC 557 and its sur- 
rounding components. 


[f one or more LEDs do not light up, check their 
Orientation or swap them over with some of the orher 
LEDs. With this method you will gradually “home-in" 
on the fault. 


by Craig Jones 


1. What does BCD stand for? 


2. Which segments of a 7 segment display 
would be illuminated for the number 4, . 


3. Draw the circuit for a simple bistable 
switch using a CD 4001. 


4. Which way do electrons flow through 
a diode? 


5. What is a 74C85? 
6 What is 4-bit word? 


7, How many ways can a 4-bit word 
be expressed? 


8. What ts 4311? 
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sumer hy The printed circuit board has been des- 
igned to fit exactly on top of a UB 3 
2) Zippy or jiffy box. The corner holes 
take self-tapping screws which fit into 
the moulded pillars. 2 
All that will be contained inside the box 
is a 9v battery. 
Before soldering any components, 
sure the board fits neatly over the 
Zippy box opening. Trim the sides of 
the board with a fine file or sand- 
paper, to give it a neat fit. Open out 
the four corner holes to take self tappers. 
Begin construction by mounting the res- 
istors, capacitors and transistors. Note: 
a BC 557 fits between the set of BC 
547 transistors. You will also need to take 
care when inserting the LEDs. All the cathodes of the 
LEDs face towards one direction excepting one. LED 
2 is positioned around the other way. Every thing else 
is fairly straight-forward. The layout of the board is 
fairly open and the parts are neatly laid out. The | 
TOUCH PLATE consists of two parallel wires fitted 
over the top of the board like two staples. The on/off | 
switch can either be a press-on switch or a single pole} 
single throw switch. If a push button is used, you can || 
use it to clock the CD 4017 display and this will show § 
a random number without having to wait for the slow- 
down. 
The integrated circuits are now “fitted. You can use 
sockets or mount them directly on the board. Finish 
assembly with a battery snap and add a 9v battery. 
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Drag out your old MONOPOLY game, This LED 
DICE will add new enthusiasm to playing the 


game. It may even bring you better luck than 
a couple of dice. 
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9. What ts a pi filter? 


10. How many mfd/amp do we use when 
designing power supplies? 

11. Which is more efficient: half-wave 
tectification or full wave rectification? 

12, What is the voltage drop across a 
silicon diode? 

13. Don't get fooled by this one .. . using 
only a multimeter, how do you detect 
the difference between a 74C85 and a 
CD 4024, if the numbers are rubbed off? 

14, Why are voltage dividers inefficient? 

15. Describe the operation of a full wave 


bridge rectifier. 
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